The United States disposes roughly 60% of the municipal solid waste it generates each year in solid waste disposal facilities, commonly known as landfills. Hedonic pricing studies have estimated the external costs of landfills on neighboring housing markets, but the literature is silent on what happens to property values after the landfill closes. Original housing price data collected both before and after a landfill closure are used to estimate how a landfill closure affects neighboring property values. Results of both a hedonic pricing model and repeat-sales estimator are used in the analysis.
Introduction
The United States disposes roughly 60% of the municipal solid waste it generates each year in solid waste disposal facilities, commonly known as landfills. But landfill use has been found to generate external costs. Using plausible assumptions about the number homes located within close proximity of the landfill, the value of those homes, the quantity of annual waste deposited at the landfill, and the discount rate, Defra (2004) estimates the external cost of landfill disposal are between $3.05 to $4.39 for each compacted ton disposed over the lifetime of the landfill. Implicit to this calculation is the assumption that the reduction in housing values is permanent. That is, external costs of landfill disposal are generated even after the landfill ceases to accept waste and closes the site. of landfill disposal such as in Defra (2004) would necessarily decrease. Efficient solid waste and recycling policies derived in the literature such as optimal waste taxes or recycling subsidies would be affected.
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The next section of this paper develops the theoretical structure necessary for estimating housing values as a function of a landfill closure. Housing price data collected both before and after a landfill closure are described in Section 3. Section 4 reports results of this analysis, where a landfill closure is estimated to improve neighboring property values by 10.8%, although this estimate is not statistically different from zero.
The repeat sales estimator used on the same data suggests resales that straddle the landfill closure increase relative to resales that did not. Section 5 concludes by discussing the policy implications of these results.
A Model of Housing Demand
Following the logic of Lancaster (1966) and Rosen (1974) , assume residents gain utility from consumption (C) and housing services (H) according to the utility function
where H is a vector of N individual housing attributes H = H(q 1 , …, q N ) including the geographical distance to a solid waste landfill, structural attributes, and other neighborhood attributes.
Assume residents are endowed with income Y. Residents maximize utility subject to the budget constraint
where the price of the composite good is normalized to one, and P(H i ) is a hedonic price function of the N housing attributes (i = 1,…,N).
-3-Residents maximize utility (1) subject to the budget constraint (2) by choosing optimal quantities of the composite consumer good and each of the N housing attributes.
The first-order condition for each housing attribute can be simplified to (3) P Hi = (U Hi /U C ) for i = (1, …, N) where subscripts are used to denote partial derivates. The individual chooses each housing attribute, including the distance from a solid waste landfill, such that the implicit price of that housing attribute is equal the marginal rate of substitution between that housing attribute and the composite good. The closing of the landfill could decrease the marginal utility of increasing distance from the landfill, and therefore decrease the marginal rate of substitution between distance to the landfill and the composite good. If so, households would choose to locate closer to the landfill and therefore bid up housing prices within close proximity to the landfill.
Two econometric models are available to estimate the implicit price of remoteness from a landfill. The first is the hedonic pricing model. Assume the supply of housing within a given proximity to a landfill is fixed at Q S = π 10 . Assume the demand for such housing is a function of the price of housing (PRICE), whether the landfill is open or not (OPEN DUMP), the distance to the landfill (DISTANCE), an interaction term (OPEN DUMP*DISTANCE), other physical and neighborhood attributes (X), and the calander year (YEAR), The open landfill's effect on neighboring property values can also be estimated using data on repeated sales. The repeat sales estimator, introduced by Bailey et al. (1963) and refined for estimating the effect of a change in environmental quality by Palmquist (1982) , does not require data on individual attributes of each housing unit, but one must assume that the unobserved characteristics of each housing unit (other than age)
do not change significantly between sales.
As in Bailey et al. (1963) , the natural log of the ratio of the selling price and the Lewisburg to the north. Bucknell University borders Lewisburg to the south, and Route 15, the only major north/south artery through central Pennsylvania, borders Lewisburg to the west. Low density suburban neighborhoods are located west of Route 15. The land directly to the south of Bucknell University is devoted to agriculture as is the land north of Buffalo Creek. A photograph of downtown Lewisburg with these borders is provided in Figure 1 . The single-line branch railroad track shown on the photograph is no longer in use, nor was railroad traffic along these branch lines historically heavy.
Although small in size, this community has some rather unique qualities for estimating the ceteris paribus effect of a landfill on property values. First, other neighborhood amenities believed to affect property values such as the quality of schools, crime rates, and proximity to highways or industrial areas are essentially constant across the data. Second, the bounded downtown area is constrained in size as described above and was fully developed by 1957 when housing data is made available for the purposes of this study. Thus, the supply of housing is held constant throughout the duration of the data, eliminating the simultaneous equations bias inherent to many hedonic pricing studies. Third, although the landfill grew over time as waste was deposited, the size of the property originally allocated to the landfill remained constant throughout the duration of the housing data. The site presently takes the appearance of a large grassy mound with a flat top that rises roughly 15 feet above the surrounding terrain. A municipality dropoff recycling facility and a brush pile have been constructed on the property. Very little landscaping has been added. the study. The number of entries per property is equal to the number of times that property was sold, yielding 711 total observations. Housing transactions made not at arms length, such as the addition of a second name on a deed, are usually recorded as a $1 sale by the assessment office and were removed from the sample.
The structural and neighborhood attributes identified for each dwelling are defined in Table 1 . Physical characteristics obtained for each housing unit include the size of finished living area, the number of bathrooms, and the number of fireplaces.
Property characteristics include the total acreage of the property, the number of garages, and indications for whether the property is a duplex (one of two independently owned halves of a single housing structure), and is on the 30-year flood plain. 17% of properties are duplexes, and 50% are in the 30 year flood zone. Although the variation in some independent variables is large, the downtown area is rather homogeneous when it comes to neighborhood effects. Large homes with fireplaces are just as likely to be adjacent to small homes without garages as they are to other large
homes.
An important variable missing in the data is the physical quality of each housing unit. Obviously, units that have fallen into disrepair would sell for less than units that have been well maintained, ceteris paribus. Leaving this variable in the error term may bias the coefficient on distance to the landfill only if the quality of housing close to the landfill is systematically of lower quality than housing farther from the landfill. The year each dwelling was built is observed but does not serve as a suitable control for quality because (1) this variable does not vary significantly across the sample, and (2) some of the older homes have been best preserved. Instead, the number of fireplaces serves as an Deleted: not possible.
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Deleted: on it -the trailer is still there -9-admittedly imperfect but nonetheless useful proxy for the quality of each housing unit. Although one property features 9 working fire places, 90% of those properties with fireplaces have only one or two. That these homeowners have preserved fireplaces and chimneys could also suggest the home is well maintained.
Empirical Results

a. Hedonic Regression Results
The log of the sales price of each house was regressed on the physical and neighborhood attributes of that house and a time trend variable. (1996) estimate that merely proposing a hazardous waste site negatively affected property values, but only in the short run, suggesting no long-term stigma associated with a site.
That property values are estimated here to increase by 34.0% for each mile in distance from the landfill, an estimate greater than that achieved by the previous literature, could be attributable to the fact that all data gathered for this study are within 1%. This result could be compared to Pearson et al. (2002) , who estimate that even a partially obstructed view of a public park or ocean increases property values by 6-7% but proximity without such a view did not increase values.
As discussed above, the number of working fireplaces could work as a useful proxy for housing quality in these data. A fireplace is estimated to increase the price of a home by 15.7%. In a thorough review of the hedonic pricing literature, Sirmans and Macpherson (2003) identify 43 empirical papers that have estimated the effect of a fireplace on housing value. The average coefficient across these 43 studies was 0.0427, less than a third of the present estimate of 0.148. Because many of the 43 studies presumably used modern homes or an age variable to control for quality suggests perhaps that the actual market value of a fireplace in a $100,000 home is $4,270. That the present estimate is much larger suggests the fireplace variable may be controlling for more than just the marginal value of a fireplace, but perhaps also the overall quality of the home.
Controlling for housing quality is a challenge to all hedonic estimations. If working fireplaces serve as a poor proxy of housing quality, then the coefficient on DISTANCE provided above is biased in the upward direction if housing quality is positively correlated with distance to the landfill. Some portion of the estimated increase in property values within two miles of the landfill could be attributable to simultaneous improvements in housing quality rather than added distance from the landfill.
B. The Repeat Sales Estimator
The repeated sales estimator generates an unbiased estimate of the effect of the landfill closure on property values assuming the quality of the house remains constant between each sale. There were 369 repeated sales in the data. 10 of these repeated sales occurred entirely before the landfill closed in 1976, 235 occurred entirely after, and 124 repeated sales straddled the landfill closure. The natural log of the ratio of selling price to buying price varied from 1.005, 1.273, and 0.423 for those repeated sales that occurred before, during, and after the landfill closure, respectively.
Results from the repeat sales estimator are provided in Table 4 . The year 1993 was eliminated from the regression to eliminate perfect collinearilty with the constant term. The coefficient on CLOSURE is positive and statistically significant at the 5% level. The coefficient suggests that the natural log of the ratio of the selling price to the buying price increased by 0.846 if the purchase occurred while the landfill was open and the sale occurred after the landfill was closed, relative to repeated sales that occurred before or after 1976. Thus, if the sales price of a property was to increase by, say, 1.9%
per year (the average real increase per year) with no change in landfill status, then the price of the property would increase by 3.51% per year (a 84% increase) if the resale occurred after the closure.
The estimated coefficients on the dummy variable for each year can be used to construct a local housing price index. This index is presented in Table 5 
GARAGE
The number of garages on the property. A garage is defined as a building either attached or detached from the house that can store at least one car. 
